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INTRODUCTION
No single data set has all the required data for Turkey. Thus, in order to produce LIMTIP estimates, a synthetic data file is created by statistically matching two source data sets. 2 We use the Hanehalki Bütçe Anketi (HBA 2006, the household income and expenditure survey) carried out by the Türkiye İstatistik Kurumu (TÜIK, the Turkish statistical institute) as the base data set, since it contains good information on demographics, income, transfers and taxes for a representative sample of households in Turkey. Time use data comes from TÜIK's time use survey Zaman Kullanim Anketi (ZKA 2006) , which is also nationally representative. With the resulting file we estimate time and consumption poverty.
In order to assess the possible impact of income-poverty reduction strategies founded upon expanding employment on time and consumption poverty, it is necessary to impute the impact of those strategies on the income, time allocation, and consumption expenditures of households. We draw on and extend our work simulating the results of the American Recovery and Reinvestment Act (Zacharias, Masterson and Kim 2009 ) and previous LIMTIP employment simulations (Masterson 2012) . In this case, we assume that some unspecified way is found to employ those adults in households underneath our adjusted consumption poverty line who are not employed. We then assess the impact this change has on time and consumption poverty.
This paper is organized as follows. The source datasets are described and their demographic characteristics are compared. Then the quality of the match is reviewed including diagnostics about the match itself. Next we describe the methodology involved in the imputation of occupation and industry, hours of employment and earnings, household income, household production hours, and consumption expenditures. Finally, we assess the results of the simulation.
STATISTICAL MATCHING

Data and Alignment
The In order to create the estimates of the time-income poverty measure, we had to construct thresholds for the time spent on household production. The thresholds are defined for the household. The reference group in constructing the thresholds consists of households with at least one nonemployed adult and income around the official income-poverty line. We divided the reference group into 12 subgroups based on the number of children (0, 1, 2 and 3 or more) and the number of adults (1, 2 and 3 or more) for calculating the thresholds. The thresholds are simply the average values of the time spent on household production by households, differentiated by the number of adults and children. In principle, they represent the average amount of household production that is required to subsist at the poverty-level of income.
For practical purposes, we defined the reference group as households with household incomes between 75 percent and 150 percent of the poverty line (this range is referred to as the poverty band hereafter), and with at least one non-employed adult. In order to transfer the hours spent by individuals on household production in the reference group as closely as possible, we used the following strata variables in the match: indicators for being within the poverty band, for having one or more non-employed adults in the household, the number of children, the number of adults, sex, employment status, and household income category. Table 1 compares the distribution of individuals by these variables in the two data sets. Since both surveys were carried out over roughly the same time period, we can expect them to be well aligned. We see that there are 3 percent fewer individuals in households without children in the HBA than in the ZKA, while individuals in two and three-or-more children households make up a greater share of those in the income and expenditure survey. Individuals in one-adult and two-adult households are more common in the ZKA and those in three-or-more-adult households are more common in the HBA. The ratio of individuals in households with at least one non-employed adult differs by less than half of one percent between the two surveys, while the ratio of individuals in households within the poverty band is 2 percent higher in the ZKA. The distribution by household income is noticeably skewed to the lower end of the distribution in the ZKA compared to the HBA. This is due to the poor quality of the household income question and data in the time use survey. The nonemployed are slightly under-represented in the ZKA relative to the HBA (1.4 percent). The distribution of individuals by sex is close in the two surveys, with females slightly less common (1.5 percent) in the ZKA than in the HBA. So, as expected, we have a very close alignment between the two surveys along six of the seven strata variables.
Quality Assessment
Turning to the results of the match, we first look to the distribution of matched records by matching round in Table 2 . The bulk of the matches, 65.2 percent, occur in the first round. This is lower than in other time use matches (see, for example, Masterson 2010), due to the higher than usual number of strata variables used in this match. 3 The rest of the records are matched over an additional 51 rounds, with 0.5 percent receiving no match at all. Table 3 provides a comparison of the distribution of weekly hours of household production in the ZKA and the matched file. The tenth percentile is zero, so those ratios are undefined. The remaining percentile ratios are all relatively close, with the ratio of the median to the 25 th percentile being exactly equivalent. The Gini coefficient is extremely close, 0.5519 in the matched file, compared to 0.5521 in the ZKA. Table 4 breaks down the mean and median of the three categories of household production and the total in the matched file and the ZKA. 4 We can see that for all four variables the difference in the matched and the source file's mean is very small, with the largest proportional difference in procurement, which is 0.6 percent (or 36 seconds) higher in the matched file than in the ZKA. Median core and total household production is exactly equal in the matched file.
Examination of the quality of the match within population sub-groups shows generally good results. Figure 1 displays ratios of mean weekly hours of household production between the matched file and the ZKA for the seven strata variables. For almost all the categories, the average weekly hours in the matched file are within 5 percent of the ZKA. The exceptions are for females, who have 6.2 percent higher weekly hours in the matched file, while males have 3.3 percent lower weekly hours. The largest differences are for the top two household income categories, at 8.1 percent and 8.7 percent. This is not surprising, given the relationship between household income and household production weekly hours (more on that below), and the misalignment of the two surveys along this axis. Figure 2 and Table 6 . 5 We can see very little difference between the matched file and the ZKA in the distributions in Figure 2 , although the average values of weekly household production hours in the matched file range from one percent lower to almost sixteen percent higher than in the ZKA. Thus the distribution of household production is well preserved in the matching process, even at this level of detail.
Overall, the quality of the match is very good. It has its limitations, especially in terms of household income. But the overall distribution is transferred with reasonable accuracy, and the distributions within even small sub-groups, such as one adult with two children, is transferred with good precision.
LABOR MARKET SIMULATION
Data and Methods
The purpose of the simulation is to assess the first order impacts of policies aimed at alleviating consumption poverty in Turkey via jobs policies, for example an employer of last resort (ELR)
policy. As such, the simulation is a three-step procedure. The first step is imputing the earnings and the hours of employment of those to be assigned jobs, and adjusting the household income 5 For the sake of clarity of the plot, only the number of children and number of adults is used.
of households with members who have been assigned jobs. The second step is to impute the new hours of household production of individuals in households affected by job assignments. The third step is to impute the new level of consumption for the households with job recipients. With these three steps completed, we can estimate the impact of a given policy on time and consumption poverty, both overall and on individual households. We first discuss the policy scenario, then the steps involved in constructing the estimated outcome of the policy.
Policy Scenario
A very simplified job assignment scenario is envisioned in the LIMTCP Turkey project: that all eligible adults 6 in households below the adjusted consumption poverty line that are not working receive paid (either formal or informal) employment. 7 The donor pool contains all those currently working for pay. After eligible adults are assigned a job, with hours and earnings, the household income of households with eligible adult(s) is recalculated by adding the imputed amount of household earnings to the previous amount of household income. We assume that none of the other components (i.e. other than earnings) of household income undergo any change (i.e., we incorporate the maximum income effect of additional employment in our simulation). This assumption is, obviously, unrealistic for households that receive means-tested income transfers or receive income transfers that depend on employment status. However the HBA 2006 does not provide detailed data on transfers, just the total amounts received in cash or in kind. Thus the effect of this assumption is to bias the results of our simulation in the direction of greater consumption poverty alleviation, since we are adding earnings but not subtracting transfers that might be lost as a result.
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Once the employment and income simulation is complete, the hours of household production of individuals need to be estimated for all households that contain job recipients. The recipient pool contains all adults living in households that contain at least one job recipient. The donor pool contains all adults living in households in which all eligible adults are engaged in employment. The final step is imputing new consumption expenditures for the households that included job recipients. Once all these steps have taken place, we can recalculate LIMTCP using 6 Eligible adults are defined as all individuals between the ages of 18 and 70 who are not disabled, retired, or in school. 7 An exception will be noted in the discussion of the labor force simulation. 8 The average total transfers for individuals in adjusted consumption poor households receiving transfers is 260 Turkish Lira per month, compared to the average adjusted poverty line for such individuals of 926 Turkish Lira per month.
the imputed values for time use and consumption expenditures. We now describe the method for each step in detail.
Labor Force Simulation
This simulation follows the method developed in prior research on time and income poverty, which built on research done at the Levy Institute to estimate the impact of the American
Recovery and Reinvestment Act of 2009 on U.S. income inequality. The problem here is to assign hours and earnings to individuals receiving paid employment. The method for assigning hours and earnings is a hot-decking procedure (for a review of hot-decking, see Andridge and
Little 2010). We use a nearest-neighbor method called affinity scoring to get a pool of records from which to match each record within matching cells determined by age, sex, and education.
Before the hot-decking, we assign an industry and occupation to each job recipient. We also generate imputed wages and hours of work using a three-stage Heckit procedure. These four variables are used in the hot-decking assignment of hours and earnings. In addition to hours and earnings we assign industry, occupation and employment type (formal or informal).
Industry and Occupation Assignment
The first step in assigning jobs to recipients is to determine what are the likeliest industry and occupation for each of the recipients. This is done using a multinomial logit procedure. Both industry and occupation are regressed on age, sex, marital status, education and relationship to household head in the donor pool. The likelihood for each industry and occupation is then predicted in the recipient pool, using the results of the multinomial logit. Then each recipient is assigned the likeliest industry and occupation using those predicted likelihoods.
Imputed Hours and Earnings
The imputations for the earnings and usual weekly hours of paid work were performed using a three-stage Heckit procedure (Berndt 1991, p. 627 ). The model, described below, was run separately for each combination of six age categories and sex. The first stage is a probit estimation of labor force participation:
The vector of explanatory variables, X, includes indicators for the presence of male and female children aged less than one, one to two, three to five, six to twelve, and thirteen to seventeen in the household, number of children in the household, education, marital status, and spouse's age and education. The regression is run on the universe of all eligible adults. The Mills ratio is calculated using the results of the first stage regression:
Where f is the normal density function, F is the normal distribution function, 
Jobs Assignment
We can now assign earnings, usual hours of work, industry, occupation and employment type to those individuals in the recipient pool. The assignment method is statistical matching with hotdecking. The matches are performed within cells formed from combinations of age, sex and educational attainment. In some cases, in which there were no donors in a cell, cells were combined. The variables used to assess nearness of match are rural/urban status, family type, marital status, spouse's labor force status, assigned industry and occupation, indicators for the presence of male and female children aged less than one, one to two, three to five, six to twelve, and thirteen to seventeen in the household, number of children and the two imputed variables, log of wage and hours worked. Rural/urban status was assigned a weight in the matching procedure large enough to assure that no rural-urban matches occurred. Industry and occupation are the next most heavily weighted variables. Next are imputed hours and wage, followed by family type type and then the variables relating to presence of children in the household. The selection of matches is done using affinity scoring.
Once the hot-decking is finished, we compare new earnings to previous earnings. In this employment simulation, there were a small number of individuals who actually reported earnings and who ended up with simulated earnings that were lower than their actually reported earnings. We removed these records from the pool of recipients and left their employmentrelated data unchanged. For the remaining recipients, we revised their household income by adding the total of the difference between the imputed amount of earnings and the actually reported earnings in the household (i.e., the sum of earnings differences of all recipients in the household) to the pre-simulation amount of household income.
Time Use Reallocation
We assume that as a result of the job assignment, the time use pattern of each eligible individual in the households that contain one or more job recipients (as adjusted) from the first stage will change. All adults in the recipient households are considered "eligible" for time-use reallocation. We use a second round of hot-decking to assign new weekly hours of household production to each of the "eligible" individuals, based on updated labor force participation variables for the recipients of jobs in the first stage. The method is the same as the first stage, with the exception of the matching variables used and their relative weighting in the procedure.
In this stage, the variables used to assess nearness of match are rural/urban status, family type, marital status, labor force status, spouse's labor force status, indicators for the presence of male and female children aged less than one, one to two, three to five, six to twelve, and thirteen to seventeen in the household, number of children in the household, number of adults in the household, household income, the income share of each individual, 9 and the two imputed variables from the first stage: earnings and usual weekly hours of employment. Household income and labor force status are updated to reflect the increased earnings and the new job assignments received in the previous stage. Again, rural/urban status is weighted to ensure no intra-regional matches occur. The number of children and number of adults in the household, household income, and income share are the next most heavily weighted variables. After that, the five employment-related variables assigned in the previous hot-decking step, marital status and spouse's labor force status, then the variables relating to children in the household. For each match, the weekly hours of household production are transferred. We now have the time use variables necessary to recalculate time and consumption poverty, but we still need to adjust household consumption expenditures to reflect the new, higher household incomes of recipient households.
Consumption Expenditures Adjustment
In order to estimate the change in consumption expenditures for recipient households we do a third hot-decking procedure. We first estimate household consumption expenditures using a tobit regression (with a zero lower bound) on the natural log of actual consumption expenditures reported in the HBA 2006. As explanatory variables we use the natural log of equivalence-scale adjusted household income, the number of children, the number of adults, the class of worker for head and spouse, the age, sex, and labor force status of household head. We run the regression separately for rural and urban households and predict log of consumption expenditures for all households.
We then do hot-decking, this time at the household level. The matching variables are rural/urban status, family type, marital status of the household head, assigned or actual employment type, industry, and occupation of the household head, the spouse of the household head's assigned or actual employment type, the imputed log of consumption expenditures, the log of equivalence-scale adjusted household income, the number of kids, and the number of adults. Again, the rural/urban status variable was appropriately weighted to prevent rural-urban matches. The next most heavily weighted variable was the imputed consumption expenditures, followed by household income. The next most heavily weighted variables were the number of children and the number of adults, followed by marital status and family type.
For each match we transferred household monthly consumption expenditures. We compared the transferred expenditures to the actually-reported expenditures and in those cases in which the latter were higher we replaced the matched value with the actually reported consumption expenditures plus the increase in household income as a result of the increased earnings. 10 We move now to an assessment of the quality of the simulation results.
Quality Assessment
Assessing the quality of this type of simulation is difficult since we are producing a counterfactual distribution of earnings, time use and consumption expenditures. The assessment is therefore limited to comparing the latter qualities among sub-groups of donor and recipient records.
First we compare the recipient and donor pools for the first stage in the simulation. Figure 3 presents the breakdown of the recipients and donors by matching cell (based on sex, age and education). We can see that among women, the members of both donor and recipient pools tend to be on the younger side, while this trend is less pronounced among men. There are much fewer elderly women in either pool than men, and very few of the donors in the oldest category for either men or women. In all age and sex categories, the donors tend to be more highly-educated than the recipients. To a certain extent, the unbalance in the donor and recipient pools will tilt the results of the simulation, especially in the cases where there are significantly fewer donors than recipients.
We can compare the industry and occupation assigned in the employment simulation to the likeliest industry and occupation calculated in the first step of our procedure. This comparison is presented in Tables 7 and 8 . As we can see, the assignment matched the likely industry in 92 percent of cases, while for occupation the match rate was over 95 percent.
Assessing the earnings imputation is less straightforward, although we can compare the assigned earnings to actual earnings by matching cell for some indication. Figure 4 displays the ratio of mean and median assigned monthly earnings to actual monthly earnings for each combination of sex, age and education. The shaded area represents a band of plus or minus 20 percent from equivalence, a sweet spot. Many cells were empty of either donors or recipients and so have no ratios. The worst ratio is that for women aged 45 to 54 with a middle school education.
Fortunately, this group represents only 14,000 of the 5.6 million recipients in the simulation.
Generally, the more populated a cell with donors and recipients, the better the results of the simulation. Figure 5 displays the same ratios for usual weekly hours of work. The results here are clearly superior. It is intuitively obvious that it should be so since there is much lower variation in weekly hours of paid work than in earnings.
Turning to the estimation of weekly hours of household production, we again first compare the recipient and donor pools. Figure 6 shows the comparison by matching cell. We again see that many of the recipients and, to a lesser degree, the donors are younger (in the first two age categories) and less educated. This is again more pronounced for women in terms of education. Figure 7 presents a comparison based on sex, number of children in the household and number of adults. Here we see that more of the recipients are in households with two or three and more children, while most of the donors are from households with one or no children.
This reflects somewhat the nature of the simulation and the social structure in Turkey, in that more of the eligible adults that are not working are to be found in households with more children, working, in fact, as household production workers. This will tend to have some impact on the assignment of weekly hours of household production.
Figures 8 and 9 contain ratios of recipients' mean and median assigned weekly hours of household production to donors actual mean and median hours, again by matching cells and by sex, number of children and number of adults, respectively. The results show that the distribution of assigned weekly hours by matching cell resembles the actual distribution of the donor pool. The cases that are the furthest from equivalence are among elderly men and women, and these cells were, again, lightly populated. For example, the worst case was for males aged 55 to 64 with college educations. This cell contained 1,300 recipients (compared to 11.2 million in the entire simulation). The comparison by sex and household composition is even betterlooking.
The final assessment we do is of the imputation of consumption expenditures. Table 9 contains the actual and simulated mean and median consumption expenditures for rural and urban. As we would expect the mean and median for the simulation is higher than for the actual reported consumption expenditures, since we are adding income to many of the adjusted consumption poor households.
To the best of our ability to judge, the simulation looks like a reasonable approximation of the impact on individual adjusted consumption-poor households of all eligible adults acquiring paid employment. The results of the simulation will tend to give an optimistic view of the impact of such employment transitions, since we cannot account for the loss of transfers.
Nevertheless, the results should shed an interesting light on the effectiveness of employment generation as a consumption-poverty alleviation policy in Turkey. 
TABLES
